WORLD INTELLECTUAL PROPERTY ORGANIZATION 
Intemacional Bureau 




PCX 

INTERNATIONAL APPLICATION PUBUSHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification ^ : 
F25D 25^02 // A23L 3/36 



Al 



(11) InternatioDai Publication Number: 
(43) International Publication Date: 



WO 97/24569 

10 July 1997(10^7.97) 



(21) Internationa] Application Number: PCr/SE96/01739 

(22) International Filing Date: 23 December 1996 (23.12.96) 



(30) Priority Data: 
9S04647-0 



27 December 1 995 (27, 1 2,95) SE 



(71) Applicant {for all designated States except US): FRIGOSCAN- 

DIA EQUIPMENT AB [SE/SE); P.O. Box 913, S-251 09 
Helslngborg (SE). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): NORBERG, Michael 
[SE/SE]; Tklltitevagcn 10, S-237 36 Bjarrcd (SE). 

(74) Agent: AWAPATENT AB; P.O. Box 5117, S-200 71 Malmd 
(SE). 



(81) Designated Stat^ US. European patent (AT. BE. CH. DE, 
DK. ES, FI. FR. GB, GR, IE. IT, LU, MC, NL, PT. SE) 



Published 

With international search report. 

In English translation (filed in Swedish). 



(54) Title: APPARATUS FOR TREATMENT OF PRODUCTS BV GAS 



(57) Abstract 

An apparatus for 
treatment of products with 
gas comprises a housing 
(1), a fan (4) for circulating 
treating gas In the housing, 
and a conveyor belt (2) 
having a foraminous 
product-carrying base (11) 
for moving the products 
through the housing, said 
conveyor belt following, 
along part of its length, 
a helical path in the 
housing. A duct (10) of 
subtantially rectangular 
cross section and of the 
same helical shape as the 
helical path of the conveyor 
belt (2) accommodates 
the conveyor belt in the 
helical path thereof, with 
the product-carrying base 
(11) positioned between the 
bottom and top of the duct. 
The bottom and top of the 




duct arc closed, and the duct has a closure on its one side above and. on its other side, below the product-canying base. Otherwise the 
sides of *c duct are gas-permeable. Means (6-8) arc arranged for guiding the gas flow in die radial direction relative to a hollow cylinder 
tormed of the duct, such that the gas flow passes through this via the foraminous product-carrying base of the conveyor belt in scries with 
the gas-permeable pans of the sides of the duct adjacent to the product-canying surface. 
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APPARATUS FOR TREATMENT OF PRODUCTS BY GAS 

The present invention relates to an apparatus for 
treatment of products with gas and preferably treatment 
of food products or the like with air. 

The inventive device comprises more specifically a 
5 housing, a fan for circulation of treating gas in the 

housing, and a conveyor belt having a f oraminous product- 
carrying base for moving the products through the hous- 
ing, said conveyor belt following, along part of its 
length, a helical path in the housing. The conveyor belt 
10 forms a belt stack in the form of a hollow cylinder. 

Such conveyor belts are disclosed in e.g. US-A- 
3,938,651, 4,603,776 and 4,941,567, said conveyor belts 
being such that a superjacent conveyor belt part is 
directly supported by a subjacent conveyor belt part. 
15 Other examples of conveyor belts of the type involved 

are disclosed in US-A-3, 225, 893, 3,261,451 and 4,875,343, 
said conveyor belt:s being supported by separate support- 
ing rails at least along their one side. 

The gas flow used for treatment of the products can 
20 be contacted with the products in various ways. 

A first technique is the directing of the flow ver- 
tically through the belt stack, i,e, substantially per- 
pendicular to the product-carrying base of the conveyor 
belt, which base must be gas -permeable, for instance 
25 f oraminous like a net or the like* This results in a 
good in-teractlon between the gas and the products, ±n 
which the gas will pass through the conveyor belt turn 
after turn and its properties will be affected by inter- 
action with the products, such that these are exposed to 
30 a gas having different properties in different parts of 
the belt stack. The change of the properties can be 
desirable, but it is also possible that the effect of 
the products on the gas gradually gives the gas undesir- 
ed properties, for instance an unsuitable temperature or 
35 moisture content. A further drawback of this flow pattern 
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is thai: a relatively great pressure drop arises over the 
belt stack and, thus, that undesiredly great differences 
in pressure will arise in the housing. 

A second technique is to direct the flow radially 
5 through the belt stack, i.e. in the lateral direction of 
the conveyor belt. As a result, the pressure drop will 
be relatively small and the products in the entire stack 
can simultaneously be exposed to gas having one and the 
same property, but there is a risk that the interaction 
10 between the gas and the products decreases compared with 
the case involving a vertical flow. 

A third and normally undesired technique is to 
direct the flow so as to follow the conveyor belt in the 
longitudinal direction thereof. In this case, the draw- 
15 backs of the first and the second technique of directing 
the flow are in fact combined. Thus, the properties of 
the gas change gradually while passing through the belt 
stack, and the interaction between the gas and the pro- 
ducts will be relatively weak. 

The object of the present invention is to provide 
an apparatus of the type mentioned by way of introduc- 
tion, said device conferring the advantages of the first 
technique of directing the flow without causing the 
drawbacks thereof. 

According to the invention, this object is achieved 
by an apparatus according to the accompanying claim 1. 
Preferred embodiments of this apparatus are defined in 
the dependent claims. 

What characterises the inventive apparatus thus is 
that it employs a duct of substantially rectangular 
cross-section and of the same helical shape as the heli- 
cal path of the conveyor belt. This duct should have a 
closed bottom and a closed top . These can be the same , 
i.e. the bottom of one turn of the duct can constitute 
the top of a subjacent turn. 

The duct further accommodates the conveyor belt in 
the helical path thereof, with the product- carrying base 
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positioned between the bottom and the top. Finally, the 
duct has a closure on its one side above and on its other 
side below the product -carrying base, whereas otherwise 
the sides of the duct are gas-permeable. 
5 As a result of the above described construction, 

gas which is conducted radially towards one side of the 
duct will pass in the radial direction in through the 
gas-permeable part of this side, then pass essentially 
vertically through the product-carrying base and finally 
10 leave in the radial direction through the gas-permeable 
part of the other side of the duct. 

Thus, the gas flow can through each turn of the belt 
stack be connected, for instance, in parallel with the 
gas flow through every other turn of the belt stack, but 
15 all the same be directed vertically through the product- 
carrying base of the conveyor belt. The gas flow can, of 
course, be directed radially inwards or radially outwards 
through the hollow cylinder of the belt stack. Also, the 
gas flow can be directed vertically upwards or downwards 
20 through the product-carrying base. 

By arranging a plurality of gas flow ducts, which 
open into predetermined areas or portions of the outside 
and/or inside of the belt stack, these portions can be 
connected in series and/or in parallel in. any desired 
25 manner. In each duct> the gas can further be conditioned 
in the manner which is most suitable for treatment of the 
products within the associated portion. 

In a preferred embodiment, the duct is accomplished 
by means of two conveyor belts, viz. on the one hand the 
30 product-moving conveyor belt, which has a lateral portion 
forming the lateral closure of the helical duct above the 
product-carrying base of the same conveyor belt and, on 
the other hand, a second conveyor belt interleaved with 
the product-moving conveyor belt and thus following a 
35 helical path of the same helical shape as the product- 
moving conveyor belt, said second conveyor belt forming 
the bottom, top and lateral closure of the duct below the 
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product -carrying base. In this preferred embodiment, each 
conveyor belt supports a superjacent part of the other of 
the conveyor belts in the same manner as shown in e.g. 
US"A-5,031,751. 

5 Alternatively, the bottom, top and sides of the duct 

can be stationary. Then the product-moving conveyor belt 
can have at least one gas-permeable lateral portion. If 
it has a single portion of this type, this should suit- 
ably be positioned on the same side of the duct as the 
10 closure of the duct below the product-carrying base of 
the conveyor belt. 

However, it is also possible that the lateral clo- 
sure of the duct above the product -carrying base consti- 
tutes part of the conveyor belt and, thus, is movable 
15 together with this. 

The invention will now be described in more detail 
with reference to the accompanying drawings, in which 
Fig. 1 is a perspective view of a prior-art type 
apparatus, where the present invention is applicable, 
20 Fig. 2 is a schematic cross-section illustrating the 

principle of the present invention. 

Figs 3-9 illustrate schematically different embodi- 
ments of a helical duct, which is included in the inven- 
tive apparatus, and 
25 Figs 10-11 show different embodiments of guidings 

of the gas flow in an apparatus according to the present 
invention. 

The apparatus described below preferably use air 
as treating gas, but the invention is not limited to 

30 this. They are first of all intended for freezing food 
products, which however is also not to be considered 
limiting to the invention. Thus, the apparatus can use 
such gases as, for instance, carbon dioxide and nitrogen, 
it can treat other products than food products, and the 

35 treatment can imply something else than freezing, e.g. 
cooling, heating, frying and drying. 
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The prior-art apparatus shown in Fig. 1 comprises 
a housing 1, in which a conveyor belt 2 is arranged to 
follow, along part of its length, a helical path and thus 
form a belt stack 3 in the form of a hollow cylinder. A 
5 fan 4 is arranged for circulating air through the appara- 
tus, a cooling coil 5 giving the air the desired tempera- 
ture. 

Although the conveyor belt 2 is endless. Its path 
outside the housing 1 is not shown in Fig. 1. 
10 The schematic cross-section in Fig. 2 shows the 

housing 1, the belt stack 3, the fan 4 and the cooling 
coil 5. Fig. 2 also shows partitions 6, 7 and 8, which 
guide the circulation of the air flow. As indicated by 
arrows in Fig. 2, the air circulates more specifically 
15 radially through the belt stack 3 from its outside to its 
inside so as then to return to the outside via the fan 4 
and the cooling coil 5. 

According to the invention, the belt stack 3 is 
formed more specifically of a helical duct 10 of sub- 
20 stantially rectangular cross -sect ion. The duct 10 is of 
the same helical shape as the helical path of the con- 
veyor belt 2 so as to accommodate the conveyor belt 2 in 
the helical path thereof, with a product -carrying base 11 
of the conveyor belt 2 positioned between the bottom 12 
25 and the top 13 of the duct 10, said base 11 preferably 
being flat and having an essentially flat surface, on 
which the products should rest. 

With a view to illustrating various embodiments of 
the duct 10, a portion 14 framed by dashed lines in 
30 Fig. 2 is illustrated on a larger scale in Figs 3-9. The 
framed portion comprises three superposed turns of the 
duct 10. In Figs 3-9, double lines represent a substan- 
irially gas- impermeable surface, whereas a gas-permeable 
surface is represented by a single line. The three turns 
35 of the duct 10 within the frame 14 are indicated by 
dashed lines in Figs 3-9. 
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In the embodiment according to Fig. 3, the duct 10 
is stationary and has a gas -impermeable bottom 12 and top 
13. As appears from the Figure, a bottom 12 can at the 
same time constitute the top 13 of a subjacent turn of 
5 the duct 10. The duct 10 further comprises a closure 15 
on its one side above the product-carrying base 11 of the 
conveyor belt 2, and a closure 16 on its other side below 
the product-carrying base 11. The conveyor belt, which 
essentially consists but of the product-carrying base 11, 
10 is arranged on helically extending supporting rails 17. 
The air flow through the duct 10 is illustrated by 
arrows . 

The embodiment of the inventive apparatus shown in 
Fig. 4 conforms with the one in Fig. 3, with the only 

15 difference that the conveyor belt 2 in Fig. 4 has lateral 
portions 18 and 19 for safe retaining of the products on 
the conveyor belt 2. The lateral portion 18 can optional- 
ly be excluded. The lateral portion 19 roust be gas-perme- 
able, e.g. foraminous. 

20 In the embodiment of the inventive apparatus shown 

in Fig. 5, the duct 10 comprises, as before, a gas-imper- 
meable bottom 12 and top 3, as well as the gas-imperme- 
able closure 16 below the product -carrying base 11. In 
this embodiment, however, the gas -impermeable closure 15 

25 is not stationary, i.e. not connected to the top 13, but 
instead constitutes part of the conveyor belt and is con- 
nected to the product -carrying base 11 at one lateral 
edge thereof. The closure 15 thus constitutes a lateral 
portion of the conveyor belt 2. Like in Figs 3 and 4, the 

30 conveyor belt 2 in Fig. 5 is arranged on helical support- 
ing rails 17. 

The embodiment of the inventive apparatus as shown 
in Fig. 6 conforms with the one in Fig. 5, except that 
the conveyor belt in Fig. 6 has the gas-permeable lateral 

35 portion 19 at the side of the conveyor belt 2 opposite 
the closure or lateral portion 15. 
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In the embodiments of the inventive apparatus shown 
in Figs 7-9, the duct 10 is formed of, on the one hand, 
the conveyor belt 2 and, on the other hand, a second con- 
veyor belt 20, which forms both the bottom 12 and top 13 
5 of the duct 10. 

In the embodiment according to Fig. 7, the second 
conveyor belt 20 thus forms the gas-impermeable bottom 
12 and top 13 of the duct 10 and also the gas -impermeable 
closure 16 at one side of the duct 10 below the product- 
10 carrying base 11. The conveyor belt is here designed as 
in Fig. 5 and thus constitutes the gas-impermeable clo- 
sure 15 of the duct 10 above the product-carrying base 
11. In this embodiment, the two conveyor belts 2 and 20 
can be supported each by stationary, helical rails 17 and 
15 21, respectively, but alternatively the conveyor belt 2 
can support the conveyor belt 20 at one side thereof by 
means of the closure or lateral portion 15, and the con- 
veyor belt 20 can support the conveyor belt 2 at the 
other side via its closure 16, which thus constitutes a 
20 lateral portion of the conveyor belt 20. 

The embodiment of the apparatus according to the 
present invention shown in Fig. 8 conforms with the one 
in Fig. 7, except that the second conveyor belt 20 at 
its side opposite the closure or lateral portion 16 has a 
25 gas -permeable lateral portion 22. In this embodiment, the 
conveyor belt 2 can thus be completely supported by the 
conveyor belt 20 via the gas-impermeable lateral portion 
16 and the gas-permeable lateral portion 22 thereof. 

The embodiment of the inventive apparatus shown in 
30 Fig. 9 is the preferred embodiment and conforms with the 
embodiment shown in Fig. 8, with the only difference that 
also the conveyor belt 2 is designed as shown in Fig. 6, 
i.e. a gas-permeable lateral portion 19 at the side oppo- 
site the gas-impermeable lateral portion 15. In this 
35 embodiment, the conveyor belt 2 supports a superjacent 
part of the second conveyor belt 20, which in turn sup- 
ports a superjacent part of the conveyor belt 2. Thus, 
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-there is no need for separate supporting rails for the 
forming of t:he belt: stack 3. 

As is evident from Figs 3-9, air conducted radially 
-towards one side of the duct 10 will pass in -the radial 
5 direction in through the gas-permeable part of this side, 
then pass substantially vertically through the product- 
carrying base 11 and finally pass in the radial direction 
out through the gas-permeable part of the other side of 
the duct 10- All turns of the belt stack can thus be said 
10 to be connected in parallel in this case. 

The inventive apparatus, however, permits many com- 
binations of connections in parallel and in series of 
different portions of the duct 10 in the belt stack 3. As 
illustrated in Fig. 10, a plurality of gas flow ducts 23 
15 can thus form means for guiding the gas flow and comprise 
gas-tight shields 24, which are positioned in the radial 
plane extending through the hollow cylinder or stack 3 
and are connected to the outside or inside thereof. Air 
is supplied through the gas flow ducts 23 to the various 
20 portions of the duct 10, and each gas flow duct 23 can 

comprise its own gas conditioning unit 25, such that air 
having suitable properties, for instance a certain tempe- 
rature, can be supplied to the respective portion of the 
duct 10 in the belt stack 3. On the side of the cylinder 
or stack 3 opposite the shields 24, there is a collecting 
conduit 26 extending to the fan 4, from which the air is 
in turn conducted to the conditioning units 25 of the 
various flow ducts 23. 

Fig. 11 illustrates a further embodiment of means 
for guiding the gas flow, where a common conditioning 
unit 27 is used in an inlet duct 28 of a portion of the 
duct 10, which portion may comprise several turns of the 
duct 10. By means of transfer ducts 29, the air flow is 
then conducted in series through different portions of 
the duct 10 so as to be returned to the fan 4. 

It will be appreciated that it is thus possible in 
the inventive apparatus to connect areas or portions of 
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the helical duct 10 in series and/or in parallel with 
each other. The areas or portion connected in series can 
then be relatively positioned in co-current or counter- 
current flow or even alternatingly in co-current and 
5 countercurrent flow seen in the product-moving direc- 
tion of the conveyor belt 2. The conveyor belt 2 can, 
of course, also move either upwards or downwards in the 
stack 3 . 

It is also possible to form a plurality of separate 
10 flow paths, each having a fan and a conditioning unit by 
using separate gas flow ducts, which are connected each 
to a portion of the helical duct 10. 

It will be appreciated that several modifications of 
the above-described embodiments of the inventive appara- 
15 tus are conceivable within the scope of the invention as 
defined in the appended claims. 
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CLAIMS 

1. An apparatus for treatment of products with gas, 
5 comprising a housing (1), a fan (4) for circulation of 

treating gas in the housing, and a conveyor belt (2) 
having a foraminous product-carrying base (11) for mov- 
ing the products through the housing, said conveyor belt 
following, along part of its length, a helical path in 
10 the housing, characterised 

by a duct (10) of substantially rectangular cross- 
section and of the same helical shape as the helical path 
of the conveyor belt ( 2 ) for accommodating the conveyor 
belt in the helical path thereof, with the product-carry- 
15 ing base (11) positioned between the bottom (12) and top 
(13) of the duct, 

the bottom and top of the duct being closed, 

the duct having a closure (15; 16) on its one side 
above and, on its other side, below the product -carrying 
20 base, and 

otherwise the sides of the duct besides being gas- 
permeable, and 

by means (6-8) for guiding the gas flow in the 
radial direction relative to. a hollow cylinder formed of 
25 the duct, such that the gas flow passes therethrough via 
the foraminous product- carrying base of the conveyor belt 
in series with the gas -permeable parts of the duct sides 
adjacent to the product-carrying surface. 

2. The apparatus as claimed in claim 1, c h a r - 
30 acterised in that the bottom (12), top (13) and 

sides (15, 16) of the duct are stationary. 

3. The apparatus as claimed in claim 2, char- 
acterised in that the conveyor belt (2) has at 
least one gas-permeable lateral portion (18, 19), 

35 4. The apparatus as claimed in claim 1, char- 

acterised in that the lateral closure (15) of the 
duct above the product -carrying base ( 11 ) is part of the 
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conveyor belt (2) and thus is movable together with the 
conveyor belt. 

5. The apparatus as claimed in claim 4, char- 
acterised by a second conveyor belt ( 20 ) ^ which 
5 is interleaved with the product-moving conveyor belt (2) 
and which is movable together with the product-moving 
conveyor belt and forms the bottom, top and lateral clo- 
sure (16) of the duct (10) below the product-carrying 
base (11). 

10 6. The apparatus as claimed in claim 5, char- 

acterised in that the product-moving conveyor 
belt (2) has a gas-permeable lateral portion (19) on 
the side opposite its lateral closure (15). 

?• The apparatus as claimed in claim 5^ c h a r - 

15 acterised in that the second conveyor belt (20) 
has a gas-permeable lateral portion (22) on the side 
opposite its lateral closure (16). 

8. The apparatus as claimed in claim 7, char- 
acterised in that each conveyor belt (2; 20) sup- 

20 ports a superjacent part of the other of the conveyor 
belts (20; 2). 

9. The apparatus as claimed in any one of claims 
1-8, characterised in that the means for 
guiding the gas flow comprise gas-tight shields (24), 

25 which are positioned in the radial plane extending 

through the hollow cylinder (3) and are connected to at 
least one of the outside and inside thereof for supply- 
ing gas having different properties to different parts 
of the product-moving conveyor belt ( 2 ) . 

30 10 • The apparatus as claimed in claim 9, char- 

acterised in that the means for guiding the gas 
flow comprise a plurality of gas flow ducts (23) for con- 
necting portions of the helical duct (10) in series and/ 
or in parallel with each other. 

35 11, The apparatus as claimed in claim 9, char- 

acterised in that the means for guiding the gas 
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flow comprise a plurali-ty of separatie gas flow ducts each 
for connection to a portion of the helical duct (10). 
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